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THE PERFECT MAGIC SQXTABES FOE 1914 



9" + 9" -1 + 9"~ 2 + 1- 9 2 + 9. Altogether, therefore, a n +i contains less than 

8(9" + 9"- 1 + 9"~ 2 + 1- 9 2 + 9) < 9" +1 terms of I, and, as each of these 

terms is not greater than 1/10", we have a n +i < (9" +1 /10"). 
Our series is therefore 

Q2 Q3 Qra+1 

ai + a 2 + a 3 + ••• <9 + ^+^+ ...+ — +... =90, 



10" 



and I is certainly convergent. 

The preceding proof also contains all material necessary to show the following: 
Let M be any positive integer, and JVi the number of positive integers < M 

containing no figure 9, iV 2 the number of positive integers < M containing at 

least one figure 9, then 

lim N1/N1 = 0. 

See problem 207 proposed on page 55 of this issue. 



THE PERFECT MAGIC SQUARES FOR 1914. 

By V. M. SPUNAR, Chicago, 111. 
Using Zerr's formula* 

1914 - (n z + n)/2 T 

= Integer, 

n 

the only values of n for 1914 are 3, 11, 29. (For 1913 there are no values for n 
whatever.) The least and greatest integers permissible for forming the squares 
are represented by another formula of Zerr's, namely, 

3828 =fe (n s - n) 
2n 

For n = 3, the least integer = 634, the greatest integer = 642. For n = 11, 
the least integer = 114, the greatest integer = 234. For n = 29, the least 
integer = — 354, the greatest integer = 486. 

Hence the magic squares for 1914 with only positive numbers are as follows: 

n = 3 
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634 


639 


636 


638 


640 
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642 


635 



* American Mathematical Monthly, Vol. XVI, no. 1, page 2. 



MEMOEY DEVICE FOR HYPERBOLIC FUNCTIONS 
n = 11 
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NOTE ON A MEMORY DEVICE FOR HYPERBOLIC FUNCTIONS. 

By F. S. ELDER, Central High School, Kansas City, Mo. 

Purely as a memory aid for expressing any hyperbolic function <j>h(u) in 
terms of any other hyperbolic function ^/h(u), I offer the following method 
which I never have seen in print. 

Draw the customary right triangle ABC right angled at C, as for the circular 
functions. Write \f/h(u) and unity upon the same sides of the triangle as you 
would to show the corresponding circular function. Then take the triangle by 
the point C and deform it until B becomes the right angle. In this deformation, 
the two sides on which the numbers are written are supposed to retain their 
original length, while the third side is deformed (lengthened or shortened) and 
likewise in returning to the original form. Now compute the third side in terms 
of the other two and let the triangle recover its original shape. All the other 
hyperbolic functions, <f>h(u), can now be written down directly in terms of i/h(u) 
by means of the same ratios of the sides of the original triangle that give the 
corresponding circular functions. 

Examples: (1) If iph(u) be tan h(u), write AC = 1, BC = tan h(u). De- 
form. Then AB = Vl — tan 2 h(u) ; now restore the triangle. 

Then 



sin *(«) = BC'AB = 



tan h(u) 



•VI - tan 2 h(u) 



, sec h(u) = AB/AC = Vl — tan 2 h(u), etc. 



(2) If fh(u) be esc h(u), write AB = esc h(u); BC = 1. Deform. Then 



AC = Vl + esc 2 h(u). Restore. 
Then 



cos Mm) = ACjAB = ^ + «<*("> tan *(«) = BCjAC = - * 

' esc Mu) ' Vl + CSC 2 A(tt) 



, etc. 



